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Abstract (Basic) : WO 200316279 Al 

NOVELTY - Fused polycyclic compounds (I) are new. 
DETAILED DESCRIPTION - Fused polycyclic compounds of formula (I) 
and their salts are new. 

Rl, R2=0H or. lower alkoxy; 

AO=a group of 'formula (i) or (ii) ; 

A=benzene or aromatic heteroaryl both optionally substituted; 
Al=pyrid-4-yl 2-substituted by a group of formula (iii) ; 
n=l-6; 

R3=H, (CH2)mR31 or COR32; 

R31=H, aryl, OH, NH2, COOH, lower alkoxycarbonyl or lower 
alkylthio; 

R32=aryl, lower alkyl, lower hydroxyalkyl or lower aminoalkyl; 

m=l-6; and 

Ra, Rb=H or acyl; 

provided that when R3=H then A is not unsubstituted benzene. 

An INDEPENDENT CLAIM is also included for the use of (1; R3=H; 
A=unsubstituted benzene) (as phosphodiesterase IV inhibitors. 

ACTIVITY - Antiinflammatory; Antiallergic; Antiasthmatic; 
Respiratory; Dermatological ; Ophthalmological ; Antipsoriatic; 
Antiarthritic; Antirheumatic; Immunosuppressive; Antibacterial; 
Antiulcer; Gastrointestinal; Vasotropic; Nephrotropic; Osteopathic, 

In an antigen induced bronchial constriction model in Hartley 
guinea pigs 

8, 9-dimethoxy-6-phenyl-l, 3,4,6,11, lla-hexahydro-2H-pyrazino (1, 2-b) isoqu 
incline (la) 2 hydrochloride at 1 mg/kg by tail vein injection reduced 
constriction by 84 %. 

MECHANISM OF ACTION - Phosphodiesterase-Inhibitor-IV. 

USE - As phosphodiesterase IV inhibitors for treating and 
preventing inflammatory and allergic diseases (such as asthma, chronic 
obstructive pulmonary disorder, chronic bronchitis, atopic dermatitis, 
urticaria, allergic rhinitis, allergic conjunctivitis, catarrh, 
psoriasis, chronic rheumatoid arthritis, toxic shock, ulcerative 
colitis, Crohn's, disease, restenosis, chronic glomerulonephritis, 
endotoxic shock, adult respiratory distress syndrome and 
osteomyelitis), bronchial constriction, bone wasting diseases and joint 
disorders (such as arthritis deformans) . 
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(57) Abstract: Fused-polycyclic compounds represented by the general formula [I] and being useful as phosphodiesterase 4 in- 
hibitors, or pharmacologically acceptable salts thereof; and pharmaceutical compositions containing the compounds or the salts: p] 
wherein R} and may be the same or different from each other and are each OH or lower alkoxy; and when Ao is a group represented 
by the general formula [II], A is a substituted or unsubstituted benzene ring or a substituted or unsubstituted aromatic heterocycle, 
while when Ao is a group represented by the general formula [III], A is a group represented by the general formula [IV]: [11] [III] 
[IV] (wherein n is an integer of 1 to 6; when A is a substituted benzene ring or a substituted or unsubstituted aromatic heterocycle, 
is H or the like, while when A is an unsubstituted benzene ring, R^ is -(CH2)m-R^' or -CO-R^^; R^^ is H or the like; R" is aiyl or 
the like; m is an integer of 1 to 6; Q is a free valency attached to A; and R" and are each independently H or acyl). 
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0 




P-BJ 



m Wb-^t»[I-Bj) f4. -fb^ij^ [I I-B] Srfb-a^Cl I I-B]i:®^?$ 
{it-^m [ I - B ) -fb^^fe [ I - B J <^ii^oEr ^ 

'fe^S, it-^ [I-B] (DSl3t(Dfc*<D'1'K(*J<b'a'tl[I I-B3«. #§^¥5 

-2 2 9 9 8 7%mm(D:)jmmzxm^ir^^ti)^x^^. 
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< h°y v^y ^ y y >"fb^!^ [ I - c] o«> 

:^mmc7!)^-i!)^6 \^y\^j^v^j y v{\L-^m [ I - c] ft> c i - 

A] (om^tnmz.. m^^. cv] ^^:*5v^T. ^^Kimm^^v^vn. 

Jc-wmm^t^t^^w^-k^xi [I] ^mti-a^t) [i-c] f*. ±i^<^$p<LT# 

Mxff. [I] (Xmk-^^ [I-c] ) }C$3ttSR^S:tJ</Xf*R2y55 

«T/U=ideiXS-Cfc5SWfb^^ Cl] fis R^St>*/XttR2;657K^SX'& 

t Sr:^S mTdts im^Cf Tk^^b"^ ^ P !> As P iJ' 

MTyi-=¥/wi^^j<^^ffiS{i> \Y.^m [I] (xwb-g-^ [I-c] ) \z.n\. 

0 1:~ 5 0 i: t) ^pft 1 0 4 0 ^T'0ii jjiiiff -r 5o 
±5!$o$q< UT#P>ns^b-a« [I] ^v>mb^#» [I-C] gifM{z:J;>3s 

±IE5t5:|§Wt;6^;ei>5{b^i^ [I] Xf±{b-a-#» [I-C] <Sr§!iat1-5}J:^U # 
Ii3isFxf*tflig#:fb^'^fis ±IBIIfcWXfifb^^^};::^Lfc'b©ys?(t-ej'i<> S 

ifsMh\JX\t. myOit, •rV3'^J>^. :^]}pJ>^s y9"!>A, jU;Uiyf7J>., -^^ 
T$^^<^W^igSi(^ife. ^5S^s «s W^^dm^s ')i^^(OWm. 
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m^. it^m [I] ^ it-^^ [i-c] Rxj^wMit^mommmu mit 

5 K. v't^^/V^/^^T? K ^^■f-pi^/l^:^:^:^V y^hVT^}^ (HMP 

A) . ^=3r1^^f^y^7i^y^7J^7;^ hyr^ K (hmpt) , xh^tK 
uyyy^ h/i'=^ys =^i^v:/> S^®?^^/K fSii^T/w^— (p^^J^y-zK 31 

1 , 3 - v?^ ^/I^- 2 — Y 5 i5^)/ y i^/ S^SI. V 
3 L-r (i. ^«|^ 1 ~ 6 ©T/>= d{^i/S;JS^{f bti. <b Ui^m^ 1 

mmm 
mmm I 

(1) 2~T^y-3- (3, Kn^i^:73i::^/U) ya/>°^^^98. 6 
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g ^^^9 0 0ml K^mMv. 00ml ^M^. ^m.x*3^m 

15 0ml ^^r-v i ou^it-r v v i s 

0 m 1 S.a'v'pt ^/um^ 9 5 m 1 ^/l^W^ 2 8 5 m 1 ^ 3 
5 0 3 m^^<>-fXM^s 1 0 M7K^>fb:^ h))^ J^Ti^mm 2 9 O m l <lrM 

TU S^5®^^lr4 0lCOTx pH^5 75ii9»i^1-5„ 

1 OMMit^ V V ^J^imms Om 1 trSnx.^taT'3 0:5)-^lfi-5, ISS^-Cp 

li-tSo 'Bm^:^^ y-JVl 3 0 0ml JCSIMU y^^H^TT^f-JV^ D y F2 8 

10 0ml MTL. ^fiTs 0ii#f5o ^^«?^jiji®*Lfc^. nm^m\^^^ 

/mi s^mmubX^x'^^o 

MS (m/z) : 2 5 3 (M+) 
15 (2) ±|B (1) -e^b:n-^<b-a^t)l 1 1 g i: MJ^f'/^T?:/? 3. 6ml^ 

^ 3 0 0 m 1 \z.mm U 7lC?^T-e^:^y'</ViJ' a y K 5 1 . 1 m 1 

»LT. 3- (3, -2- {7 a^^^jX^lJ ;V-^::^;VT 

20 5 /) 7'p/^°^^^^/H 4 4 g>Sr#So iil^ : 8 2-8 3'C„ MS (m/ 
z ) : 3 5 7 (M+) 

(3) ±1B (2) -e#6)tL5{b'a'#l7 1. 5 gtr;r^VJtfliy :^2 0 0ml {d^ 

25 ^a^^^ y -Mzm^\^s 2 0ml ^5!jp^. ^^jE^ni-^, nm^^ ^ 
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73i=^/v-3-^f=¥ix:*yu#=->'^-l, 2, 3, 4— r f7 1 Kn-r y^f^y y 
y5 4. 4g^#5o il!^ : 2 1 5-2 1 7t: „ MS (m/z) : 3 4 

1 (M+) 

(4) 2- [ (t e r t-:/hd(^i^) ;«?/u;j?:^/^r$y] S^2 1. 6 g ilrr f 
5 7t Kn77^7 Sm Uc^^fU -2 O'CT'hy^^f^yVT^i^l 8. 7mU 
^nn^m-^y-ff-Jl^ll. 4ml^?iTU -1 0'C-e5^m#^5o -tit- 
±12(3) ■C#P>ttS'fb'^^3 8. 2 g^r h^k Kn77:/1 10mU^?i^ 
Lfct<Z)Sr?iTt^ ^ii.T?-|!fe^i^'t5o ^x2u:^A^J^X' 

10 ^Ax^^^Wi. wmw^-r^o 'J^^^i-^-'r/uxm^im. mMLx. 2- 

{2- [ (t e r t-T'h^iX) ;^77l-7j?:^>'l'T5/] T±^M -6, 7-i;^p< 
b^-:x-l-73i^/V-3-aihdE-i/;!{/7U;}?r:;V-l, 2, 3, 4-'rhytK 
n^ydr/y^^3 1. 7 g^#5o il!^ : 1 6 6- 1 6 7'Co MS (m/z) : 
4 9 8 (M+) 

15 (5) 7KJ^T> ±12 (4) T'#fe^5jb-^tl3 1. 7g(J:hy7;W:^P@|^6 0 

20 8, 9 h^r^x- 6-731^/^-2, 3, 11, lla-xhyt.KP 

-6H-}f7i>y [1, 2-b] -ry^y y 4-v?^>'20. 6gtr# 

5o ill!^ : 2 6 5-2 6 7*C 
MS (m/z) : 3 5 2 (M+) 

( 6 ) ^*#IS^Tx ^ • v^^ ^ K^^*: 2 2. 7ml ;Sr7KJ^ 

25 m(C±i2 (5) Xnbn^it'^^2 0 g^ThV^h^^yyybOOmUm 

/i^ (9 : 1) ^m^mtir^i^]}:fy^/u:hyJ>^^^-^h^7'7^-KxmmVs 
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X. 8. 9-v^7« h=3fV-6-7^=/V-l, 3, 4, 6, 11, 1 1 a -^^^ 
f-t Kn-2H-t"'7i^/ [1, 2-hl ^y^yVl^- 2mm7. 6 g ^lr# 
5o iSl!^ : 2 2 0-2 2 4''C (^) 
MS (m/z) : 3 24 (M+) 
(7) 8. 9-i;>^ b=3r->'-6-73.=i/U- 1, 3, 4, 6. 11. 1 1 a 

df^f-t kp- 2H-i^7v»y [1, 2-b] -fy^a^^y y V • 2ig^i^ (^»ji 

(6) X'^btl^it^m 2g^N, N-v^P<^;^)!}^/^i>>T5 Kl Om Uj:^0 
L> y r> A 2 . 8 g s ^^/i^/l^-Zn 5: K 0 . 7ml ^Mx.^ MUX 3 

i-^o /-/l^Xn^^i^Xs 8, 9—::^;^ h ^iX- 2 — 6 -7^1 
:^/V-l, 3, 4, 6, 11, 1 1 a-^=¥f-t: KD-2H-t°7i^y [l, 2 
-b] -fy^/y:/- 2:^^1. 2gt:#5o M: 1 9 8-2 0 3^: 

m) 

MS (m/z) : 4 1 4 (M+) 

MMM 2 

(1) 2-T5:y-3- (3, 4-v^^ h=3rV:7;c^/W) 
Jfefjl (1) T'^6)tL5<b-a-W 15. 2g. 4-'l'y7'olf/W;^^i/^S#^ 
10. 8g, 1-fc Ka=3fv^^i^y hyr>^-/l— 7KfPtl9. 2g^t&{b7«^W 
:/ 1 2 0 m 1 IC^^IS U Tia^TX l , 3 — n-vdE^->'7V;^/U;!j?v'-r ^ K 1 2 . 

4 g t:m^. Mux-m^wt^o ^^ti^ti*^>^fPi^^7Km^ h y i^atk 

fc5i^^Sri^3^^/i^^-'r/v-C'ii^L-C. 3- (3, 4-i:^pt h'^i/ya^^^M - 
2- { [4- {^yyx2\fyv:t'^^) :7ai=/w] ;«;/V7l?=/VT $ 7 } ^n/-?:/^ 
^f"/l-2 4. 2 g ;|r#S„ iil^ : 1 2 6-1 2 8U MS (m/z) : 4 1 5 
(M+) 
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(2) ±iB (1) xm^i^l^i\:^mmmn (s) ~ (6) tmrnKfum-r^ 

:itiZ.X^. 6- [4- i^y:/ni^^i/) ya^=^/U] -8, 9— i>p«h^i^- 
1, 3, 4, 6, 11, 1 1 a-^J^rf-fc Kn-2H-fc' 7^:^^ [1, 2-b] 
^y^/])>' 2it^||l g^#5o ill;^: ISO-ISS'C „ MS 

(m/ z ) : 3 8 2 (M+) 
^JiM3-8 

mmm-a-'^^^JiMi (1) ~ (6) fc5VN(t||JiM2^:P^lz:«!.Si-5r 



ISi 



( J 


^-^^ 

■K = CH3O- 

^ R^ = CH30- 










3** 


H 




0CH3 


: 201-203''C 
(^) 


4- 


H 


i 


Cl 


M: 209-21 


5** 


H 


C 


F 


iil^ : 232-23510 


6** 


H 






iHs^ : >250'C 
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7- 


H 


V 

Cl 


raSM • I/O loo 


8** 


H 


Cl 


mM : 228-233°C 
(^?) 



^tfe^J 9-11 













a) 


R^=CH30- 
R^ = CH30- 










9** 


-CH2CH3 


6 


: 234-239'C 


1 0** 


-CH3 


6 


: 253-25810 


1 1** 




6 


mM, : 242-246^0 
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MMM 1 2 

8, h^'y-6-y^=^^^-l, 3, 4, 6, 11, lla-^d^f-k 

Kn-2H-fcr7i^/ [1. 2-b] -ry^/yy (^liMi (6) -vm^M 

5 ^ K8. 4mK ^y^f^/^r5^3. 5mK 4- f'/^T ^ 7 ) t°yv? 

jj^/i-A : i^^ai^/v (9 : 1) ^W-mmmt-t?)^yV :^^^i-:^yJ>>^ h^y 
y>(-KxmmU #6>ttfcm#Jl l Smg^^J^naxK/Vi^tc^jit^ r^fc 

X> 8, 9-v^p< h=3ri/-2- - 6 -^ai^/U- 1 , 3, 

4, 6, 11, 1 1 a-^df^f-t Kn-2H-fcr7v^/ [1, 2-b] -Ty'Sry 

2mm^6 Omg<lr#So ill^ : 2 1 7-2 2 0*C (^) 
MS (m/z) : 3 84 (M+) 
15 MMM 1 3 

(1) 8, 9--J:)^ h^-y-e-y^^^/i^-i; 3, 4, 6, ll, lla-^ 
:^rf-t Ki3-2H-t°yt^y [1. 2-b] ^y^^V^ mMMl (6) T*# 
bttS-fb^W 1. 6g^N, N— ^pJ^/WTiN/i'AT^ Kl Omne:^j5?U 
g^;^7 y A 0 . 8 g , -/n ^i^^^ ^/VO . 5ml ^An;t. ^?t-e-llfe»1-5o 

/i- (9 : 1) Sr^ttlWi:i-5ixy;{;^/V':i(7 7A^n-7h>5^77^-J::X^MU 
8 , 9 -i^'pt h df^>>'- 2 - p« ^ i^:«7yVJj?=/Vp< f-yv- 6 - 7 l , 3 , 

4, 6, 11, 1 1 a-^^f-t Ka -2 H-t'yv'y [l, 2-b] -fy^^f^/ 
25 y^^940mg S:#So M : 1 1 0 - 1 1 3°Co MS (m/z ) : 3 9 6 (M 

+) 

(2) ±|B (1) ■C#e)^x5<b'g'i^9 2 0mg^r hyt Kn77>'2 0mUC 

2M7Km<i2"t- f y tij^i^im. i . 3 m i st^jb^x ^ja-c 3 ^^mwt^. 
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g n p ^j^/i' A \Lmm 4 Mii^/s^rc^yi/^^^ jg;ifcm. mm 

5^/V-6-73i=/^- 1, 3, 4, 6, 11, 1 1 a-^^f-fc Kn-2H-lf 
7i>y [1, 2-b] ^y^ry y 2:^^|£5 5 OrngSr^-Sc gl!^ : 2 1 4 
-2 I T'C 

MS (m/z) : 3 8 2 (M+) 
Ilii«?!ll4 

8, 9-v^y ^=^r^/-6-:73i=;^-l, 3, 4. 6, 11, lla-^^ef-fc 
KP-2H-t:°^i^y Cl, 2-b] -(y^yVy mmmi (6) -C#btT.5 

1 . 6 g ^mt;^ 5" V^' 1 0 m 1 tr^jl? L> tK^T, b y ^f^/^T ^ 
0. 8mK ^^'^'T/W^ny KO. 6mlSr*nxL^ 3 0^>1^#i-5„ K;&?K?r 

i-§o #btLfcM^i^nn*/l-A : l^g^icf^/U (9 : 1) ^mtHimmti-^-y 

5^/VT'^^'fb> MM bX. 8 , 9 - v?^ > v^- 2 -'<>'>'>f /U- 6 - 7 
-1, 3, 4, 6, 11, 1 1 a-^^f-t KP-2H-lf7v'/ [1, 2- 
b] 'l'y=3ey y^-.:^ig6 5 6mg^#5o gl^ : 2 2 9 - 2 3 3°C (rJ^f) 
MS (m/z) : 4 2 8 (M+) 

mmm 1 5 

^/i&isjmk-a''^ 1 4 iRi^(c«iai-5 r i i:: J; D . ^3 mmm<Dit-^m 
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R^ = CH30- 
(aJ R^ = CH30- 










1 5* 


0 

^CH3 


( 


6 


M : 187-192'C 



MM 1 6 



5 (1) 8, h'^i^-Q-y^==^/^-l, 3, 4, 6, 11, 1 1 a 

dfij-t Ki3-2H-f ^v^y [1, 2-b] -ry^yy:/ (HJiMi (e) ■r-# 

bns^b-a-w 1 . 6 g ^m^by 1 o m i \zmm u *^^T^ b v ^f^/w 

T 5 ^'0 . 8 m K ^i^i^/^;rdri/T-fef^/V:J' P P KO . 8ml 5|rAn;?L> 30:$^ 
10 -e^iim. mi±l^li^-5„ #6>tifca^i^lr^Pn^/i-A (9:1) 
^ h'3et/-2-^yt?7l':t^VT"fe5^/W-6-73i=>'l'- 1, 3, 4, 6, 11, 

11a — -^f-t Kci-aH-t'^v'y [1, 2-b] 'i'y=3ry y ^'i. ig*- 

#S„ : 1 0 0- 1 0 S'C 
15 MS (m/z) : 4 7 2 (M+) 

(2) ±B (1) T-#bH5jb-^tii. 1 gli:9=-;rr^y-7>2 7 4m k by 

77>::d-Di^i?2 0mi^in^> ^M-e2B#^ti«i-r5o ^f&»^^ii)iiu m 

20 (9 : 1) ^mtmmtir^i/]}:fy>^/i^:tiyJ^^x:i'rhi!fyy^^izxmmU 
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#b^fcaj64 47ing^iJ'Pa 7ts/vj>.\mMu :iniz4Mmmymm^^/^ 

i/-2-l: Kn'^5^T-fef^/V-6-7ai-/W-l, 3, 4, 6, 11, 11a- 
^driM: Kn-2H-lf7v?y [1. 2-h} y( y^/ V y • UW:^3 0 9mg 
5 ^#5o ill^: 210-214'C 
MS (m/z) : 3 8 2 (M+) 

mmmi 7 

(1) 2- C (t e r t--:fh^i^) ;!(7/wj}?=/VT^y] i^^l gSrxh^t K 
10 -ryy^/i'O. Smi =lr?^Tb. -1 o''CT'5:Jj^«#i-5o ^;^bi;:8, g-v'pt 

h'3r^^-6-7*=yV'- 1, 3, 4, 6, 11, 1 1 a -^^1M: Kn - 2 H- 

if^i^f/ [1, 2-b] ^y^yvy mmmi (6) xnibifi^i\:-^m) i. 

i^:g^^:x^/^ (4 : 1) ^m\mmt-t^i^V:ijyji^:^yJ>^^n-^hi}^7y^ 
-fJlTMSiU 8, 9-i^p« h^^^-2- (t e r t h ^i/;*^/^;^?^/^) T 
^/r-fe^/U-e-^^s/W-l, 3, 4, 6, 11, lla-^^f-tKo- 
2H-t°yv?/ [1, 2-b] -ry=^y y :/8 7 2mg^#5o M:81-8 
20 4^:0 MS (m/z) :48 1 (M+) 

(2) ±|B (1) X''^htl^it^ll^2AlmgKV]}yM^B^0. 5ml ^ 

^wm^m-r?>. Bm\^ h/>^i^sr^jnx.. stmi±ii«tt-5o n^fifznm^=^ 

^ y -/U-m^^'f-z^XW^^eU 8, 9-i^7< ^=3ri>'-2-T^/7'^r^/^- 
25 e-ycc^/V'-l, 3, 4, 6, 11, 1 1 a-^^f-t Kn-2H-b°7v^y 
[1, 2-b] ydr/y^ - 2;^^tl 9 0mgSr#5. gfe^ : 2 2 8-2 3 

MS (m/z) : 3 8 1 (M+) 

^liM 1 8 
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iT± V ^^^^ ^/V') ^ V^" 2 , 2 3 g SrliTKil^ 5 m 1 KWM t^ *?^T> 

(JgM^S£ ; T3 P>J^/WJ^ : rir hy= 1 0 : 1) T')it^U ffi^^lb 1 . 0 g 

1) -eWU v^^^^^^-7^/^X'S^H'fb-t-Sri:t::J;i9s 6, T-v'p^h^^v' 
10 -1- [2- (1, 3-v^;t=^y-jyi5't3^^f->'-2-^;V) fy v=>'- 4 

/V] -2, 3-tr^ (T-fe h'3E^^>'p{^;k) i-y^UydSOmg^n^o Hfc^ : 
2 1 0-2 1 St: 
Uli^BJl 9 

1 8 T# 440mg^p<iJ'y-/V3ml 7K^T> 
15 ':^ h y •^i^.y h ^->' K ( 2 8 %/ ^ / -yV^M) 0. 4 9 5 m 1 ^lJ\ix.^o ^fi 

6. [2- (1, 3—^?;^^yv^^'a^dfi^:/-2-'< 

20 Omg^^#5o M : >2 2 Ot; 

mm\ 1 cpDE4i3a^^ffl] 
(p D EA^^mmm^omm) 

/N-h W (Hartley) h J: "9 M tfcBft^(^*^i^^>- 

jiiU OTi. ~4. (D^f^«r?iS|fc-rpii5^*iS^ux. 7j^;:^.2i^i;?3ix^x7-'^4 

1. c AMP ^mm}K:^mi-?>^ to 

2. c AM P 7kfl|^£14;65 c GM P (c: J; r i: » 
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3. PDE 3miSi&iU^MX*h^C 1-9 3 OT'Pl*$toV^r to 

4. PDE4®^6«jPlW^-CJfoSny:/7A (R o 1 ipram) {31 j: t) ^ < IE 

^ [Advances in Cyclic Nucleotide Rese 
arch] , 10^^ y^y-yi^:^, ^^.-S-iJ', 6 9~9 2Kx 19 79 
¥) S:— TO^U mTOj;5t2:LTfTofCo 5 0mM Tr i s-HC 

1 (pH8. 0) 0%trto:5>^i-5<J:5i^WbfcPDE4|fP 

10 ^>*tm^iPp 1 0 0 ;i 1 ;Sr;«f 7^^i^Wt-;bP^fCo ( 5 O mMT r 

i s -HC K pH 8. 0, 1 2. SmM MgC 1 2^ 1 OmM 2-;^/V;& 
:/ hoc^ y Sr 2 0 0 1 ^inxfc^. ^/w;^/v^=arv' KlJ:^«?Lfc^fls 
f b-a-ti (miB^b^^) (10 0 ?r 5 /z 1 JnxLfe„ 3 0 'CT 5 ^Pb^t" w-r 

ydra^- h Lfcf^. 2. 5/iM [3H] cAMP (3. 7kBq/200M 
15 1 ) ^ 2 0 0 /i 1 Jbnx.. SJS^»tfc (i^^i^S OmM T r i s -HC 1 . 

pH 8. 0^ 5mMMgCla> 4mM 2- ^-3^^ J —fV) „ 3 
0'C-T?3 0 5)-^O^m. ^^^^^BTm^KI^U K^&^#lhUf::„ 9 0# 

^/dra^-h(^^, lmg/ml^t*$7K^^^l 0 0 M 1 t:»t. 30°CT'3 
20 0:^^S/t?$*fc„ p^iJ^y-zPS GOiU 1 ^^B-r5:iitcJ;i9Sf£;Srl^lh$-^ 
fc^s y^=^y!^:^mm (^M:Dowex 1x8. "i/iZ-^itii) 200 n 

1 Sr^^?)^IP;t-c*3V^fc:i^; 7 A(cs;£:^ i m i ^^bfco ?^v^Tp< / -/h m i 

U ^^P^(D::iy Y n-/Wlc>!H-5PI$^S:H-»Ufc, ^:^#:<D I C 5 0#[<^H- 
. ^ ^4 v'3>' (4 — parameter logistic equation) 
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jclHl'Jf -t S ^ <b J: 19 fro fco 

mm . 

8, 9-i>p< bdri^-6-73i=/k- 1, 3, 4, 6, 11, 1 1 a -^^iJ-t 

5 Kn-2H-t°yi;^y [1, 2 - b] y=¥y u 

8, 9-^;^;^ b=¥v^-6-7cii:^/^- 1, 3, 4, 6, 11, lla-^df^f-t 
Ka-2H-l^7v^/ [1, 2-hl ^y^/]}> • 2mm& 

10 (6S, llaS)-8, g-v?^ h^-:x-6-:7ai=/U-v^p( bdriX- 1, 3, 

4, 6, 11, 1 1 a-^=¥iM: Ft3-2H-t'y^:^/ [1, 2-b] 'fy^f^/ 

(mm 

^mt^^(DPD E 4p£§Stt ( I C so) f*V^-f 0 . 0 0 4 liMtrfcofc^ 

/N-bW (Ha r t 1 ey) ^*H4*;W^5/ h (n = 2) Sn^f-df^lPfiT 
jVzf^^^^mLm (0. 2 5mL/kg#:a[, i. V. ) fJ:J:<9St!j^f^Lfco H 
a-^nyn— ;^ (12 0mg/kg, i. v. ) X^MWL. UW^^^--^ 
20 ^^fAm^ AX«T-e;if 7 ^ ^ b y K ( 5 m g / k g , i . 

V. ) K^^yfWiitUCo mmt^ (8, 9— h'^rv'-e-^ain/U-l, 
3, 4, 6, 11, 1 1 a-'^=^1^t Ki3-2H-tf7i^/ Cl, 2-b]^y 
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